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Burn injuries are frequent and are disabling problem in most parts of the world; resulting in approximately 1 million emergency department visits, 50,000 hospital admissions, and a 5% mortality rate in the United States. The skin is the largest organ in humans and accounts for 15% of body weight and 10–25% of whole-body protein turnover in animals. Burns involving more then 20% of the body surface area, results in extensive inflammatory, endocrine, metabolic, and immune responses. These lead to substantial changes in body composition and tissue function. Tissue repair and wound closure may last for weeks and usually requires extensive surgery and skin grafting.
Tissue engineering is emerging as an interdisciplinary field in biomedical engineering, which aims at regenerating new biological material for replacing diseased or damaged tissues or organs. To achieve this, not only is a source of cells required, but also an artificial extracellular matrix upon which the cells can be supported. In humans, skin represents approximately one-tenth of the body mass. Damage such as trauma, disease, burn or surgery to a part of this major organ has dramatic consequences. Engineering skin substitutes represent a prospective source of advanced therapy in combating acute and chronic skin wounds. 
At present, there are no models of bioengineered skin that completely replicate the anatomy, physiology, biological stability or aesthetic nature of uninjured skin. Skin substitutes should have some essential characteristics which include: being easy to handle and apply to the wound site of the skin, provide vital barrier function with appropriate water flux, be readily adherent, have appropriate physical and mechanical properties, undergo controlled degradation, be sterile, non-toxic, non-antigenic, and evoke minimal inflammatory reactivity. Additionally, they should incorporate into the host with minimal scar formation and pain. More so, must facilitate angiogenesis, while still being cost effective.
In this study, chitosan gel and miramistin gel was selected for construction of wound dressing. Two percent chitosan acetic solution and 0.05% miramistin aqueous solution were prepared.
Infrared analyses, morphology (SEM), water uptake ability, biodegradation of porous wound dressing scaffolds were studied in the used compound. In-vitro study showed that scaffolds have good bioactive properties that allow its usage in wound healing. The compound used had small pores that prevented loss of proteins from wounded surface. Water-retaining capacity suggested that chitosan scaffolds played a major role in the maintenance of the extracellular space, facilitated the transport of iron solutes and nutrients, and preserved tissue hydration. After 24 hours, in-vitro degradation and loss in mass was observed in more than 60% of the scaffolds. These show good biodegradation properties.
24, 3-month-old male rats were used for the in-vivo study. The burn wounds were made by using boiled water (950C). After the formation of standard second-degree burn wound, the chitosan gel were applied two times in a day to the burned areas for 14 days. The animals were divided into three groups; 1st – standard wound healing, 2nd – simple chitosan gel, the 3rd – chitosan and miramistin gel. Each day, materials from surface of wounds were taken for microbiology studies. Full skin biopsies were collected at the 3rd, 6th and 14th days after wound formation for the histological studies.
The histological results indicated that in 2nd and 3rd groups, healing was better and more rapid when compared with the standard group. The amount of pathogenic bacteria was also less than that of the standard group. Therefore, the use of Chitosan and mirastimin gel can be of great help in the treatment of burns and other wounds of the skin. 


